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PROBLEMS. 



392. By George Eastwood, Saxonville, Mass. — In a triangular pile of 
round shot, each shot rests upon three other shot, thus forming an empty 
space. It is required to find the ratio of the capacity of all the spaces to 
the capacity of all the balls. 

393. By J. M. Boorman, Esq., New York City. — State the general equa- 
tion of the 4th degree in terms whose coefficients shall be real and direct 
functions of its roots and admit a solution showing the root's real nature — 
no root to be directly expressed by a letter. 

394. Id. — Show that the general equation of the 4th degree has its 
companion biquadrate, and state it and the respective relat'ns of their roots. 

395. By C. 0. Boije of Gennas, Gothenburg, Sweden. — Determine the 
law of density of a sphere in order that its centre of gravity may be coinci- 
dent with the centre of gravity of the half sphere cut off from the sphere. 

396. Selected by Prof. H. T. Eddy. — A smooth horizontal disk revolves 
with the angular velocity -\/(t about a vertical axis at which is placed a ma- 
terial particle attracted to a certain point of the disk by a force whose accel- 
eration is fi X distance; prove that the path on the disk will be a cycloid. 
(Routh's Rigid Dynamics, p. 163.) 

397. By Prof. J. M. Rice, U. S. Naval Academy.— Given 

f{x 2 )<p{y 2 ) = ?{x' 2 ) f(y> 2 ) 
and x 2 + y 2 = x' 2 -f- y' 2 , 

to determine the form of the function denoted by <p. 

398. By Wm. Hoover, A. M., Dayton, Ohio — An angular velocity hav- 
ing been impressed upon a heterogeneous sphere, about an axis, perp. to the 
vertical plane which contains its center of gravity G and geometrical center 
C, and passing through G, it is then placed on a smooth horizontal plane; 
to find the magnitude of the impressed angular velocity that G may rise 
into a point in the vertical line SGK through C, and there rest; the angle 
GCS being « at the beginning of the motion, c, the radius, and <p the req'd 
angular velocity. 

399. By E. J. Esselstyn, New Haven, Conn.— Given two points A and 
B, and a circle K having its centre at 0. Let any circle L be drawn thro' 
A and B so as to cut the circumf. of the circle K in two variable points m 
and n. Show that the circle through 0, A and B is cut by the variable 
circle through 0, m and n, in a fixed point P. 
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400. By Prof. Asaph Hall. — In a plane passing through the centre of 
the sun, 12 right lines are drawn from this centre making an angle of 30° 
with each other. On each of these lines, three homogeneous spherical bod- 
ies are placed at distances respectively of 10, 20 and 30 from the centre of 
the sun ; the distance from the earth to the sun being the unit of distance. 

The mass of each of these bodies being equal to that of the sun, what 
will be the velocity of a particle that starts from an infinite distance and 
moves in a right line towards the centre of the sun, and perpendicular to 
the plane of the bodies, when the particle is at a distance of 0.01 from the 
centre of the sun; the law of attraction being that of Newton? 

Query by George Eastwood. — In the solution of problem 389, show 
why "It is allowable and sufficient to write 
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EBB ATA. 

On page 49, line 15, for "laws", read locus. 
" " 50, " 22, insert m 5 after 1046.02. 
" " 85, " 1, insert " after "Lune". 



